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network in a cellular communications system, and a user terminal for selecting a network in a cellular communications system. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Malt 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


Cdte d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazaksian 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







WO 00/45614 PCT/EP00/00332 
SELECTING A NETWORK IN A CELLULAR COMMUNICATIONS SYSTEM 



Field of the Invention 

5 The present invention relates to a method of, and apparatus for, selecting a network in a 
cellular communications system. The present invention also relates to a network in a 
cellular communications system. The present invention also relates to a user terminal for 
selecting a network in a cellular communications system. The present invention is 
applicable to, but not limited to, the Universal Mobile Telecommunication System 
10 (UMTS) currently under standardisation. 

Background of the Invention 

One type of communications system is a cellular communications system. In a cellular 
15 communications system, the area over which service is provided is divided into a 
number of smaller areas called cells. Typically each cell is served from a base 
transceiver station (BTS) which has a corresponding antenna or antennas for 
transmission to and reception from a user station, normally a mobile station. Presently 
established cellular radio communications systems include GSM systems (Global 
20 System for Mobile Communications). 

m 

In the same geographical area, a plurality of different commercial networks provide to a 
user alternative choices of access to what can be considered in general terms an overall 
cellular communications systems. Depending on the commercial and technical 
25 arrangements, the different networks may share hardware or may each have separate 
hardware such as BTSs. 

In known cellular systems, the means by which a user selects a network is pre- 
determined to select a particular network, provided the radio signal offered by that 
30 network meets a certain minimum standard. Only if that signal fails to meet that 

standard, are other networks considered for selection. Even when roaming such that the 
users primary network choice is not available, networks are chosen merely on signal 
strength or some other simple criteria basis. 

35 The Universal Mobile Telecommunication System (UMTS) currently under 

standardisation is intended to provide a harmonised standard under which cellular radio 
communications networks and systems will provide enhanced levels of interfacing and 



compatibility with other types of communications systems, which in addition to speech 
and data services, will further include extensive provision for multi-media 
communications. It is also expected that within the framework of developments such as 
UMTS or the like, cellular radio communication systems will play an increasing role in 
5 information highways such as the internet. 

Generally speaking, the above described increase in range of communications services to 
be provided by cellular radio communications systems along the lines of UMTS creates 
a broad range of new engineering problems and challenges. Indeed, one of the 
1 0 challenges faced is to envisage what new opportunities arise to provide users with 
additional flexibility of choice in the light of such a combination. 

Summary of the Invention 

15 

In the light of the above, the present inventors have envisaged that it will be desirable to 
optimise the basis on which a user selects a network in a communications system. In 
particular, the present inventors have envisaged that known ways of selecting a network 
in a cellular communications system will be undesirable for the case, in systems such as 

20 UMTS, where the network is to be used merely as one part of an overall 

communications route, which overall communications route will comprise also a further 
communications element such as a landline telecommunications link, and moreover 
where the communications link is to be used to convey a service from a separate service 
provider. In particular, the present inventors have envisaged that overall considerations 

25 involving the cellular network's relationships with the further communication link and 
the service provider might be more significant to the benefit to the user when choosing 
the cellular network part of the overall link. 

The present invention implements means for an improved network selection basis to be 
30 provided to users that takes advantage of the characteristics described above and 
envisaged by the present inventors. 

According to one aspect of the present invention, there is provided a method of selecting 
a network in a cellular communications system, as claimed in claim 1 . 

35 
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According to another aspect of the present invention, there is provided an apparatus for 
selecting a network in a cellular communications system, as claimed in claim 5. 

According to another aspect of the present invention, there is provided a network in a 
5 cellular communications system, as claimed in claim 9. 

According to another aspect of the present invention, there is provided a user terminal 
for selecting a network in a cellular communications system, as claimed in claiml3. 

10 Further aspects of the invention are as claimed in the dependent claims. 

The present invention advantageously enables a user to select the network according to 
the total ultimate level of a resource that will result in the choice of that network. Thus, 
when the resource under consideration is financial cost, the user will be able to select 
1 5 that network which will provide the lowest overall cost of the service being provided 
from the service provider to the user via the overall communications route. This is 
advantageous over consideration of just the direct costs of the network per se. Similar 
advantages occur for other resource types, for example power required. 

.20 A preferred version of the present invention enables the user to vary which type of 
resource is to be considered. So for example, in the case where the user can vary 
between cost and power, the user can decide to usually select a network based on cost, 
but when his power supply is low can instead decide to select according to power usage. 

25 Additional specific advantages are apparent from the following description and figures. 

Brief Description of the Drawings 

30 Fig. 1 is a schematic illustration of an embodiment of the present invention. 

Fig. 2 is a schematic illustration of a user station including an external device according 
to an embodiment of the present invention. 

35 
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Description of an Embodiment of the Invention 



One particular embodiment of the invention is now described by way of example only. 
Fig. 1 shows, in the form of a schematic illustration, an arrangement including a user 
5 terminal 110. The user terminal is the apparatus by which a user interfaces with a 
plurality of cellular radio networks within a cellular radio communications system. In 
the present embodiment the user terminal 1 10 is a mobile station, and is in the form of a 
mobile telephone. The user terminal achieves a communications link with the networks 
via respective radio links. 

10 

In the present embodiment the plurality of networks is made up of only two networks, 
namely a first network 120 and a second network 130. The radio link between user 
terminal 112 and first network 120 is shown as item 1 12 in Fig, 1, and the radio link 
between user terminal 1 12 and second network 130 is shown as item 1 14 in Fig. 1 . In the 

1 5 present embodiment the first network and the second network are each made up of 
separate hardware such as base station systems, switches, radio transceivers and so on. 
Also they are separate in a commercial sense. They are however understood in the 
present context to represent two parts of an overall cellular communications system in . 
the sense that the geographical areas they serve overlap, and the user, via his user 

20 terminal, is able to access and use both networks. It is to be appreciated that in other 
embodiments the different networks could share some or all of their hardware, but 
constitute nevertheless different networks by virtue of being managed by different 
commercial entities on a time division basis or with respect to access to different radio 
channels and so on, and these networks may themselves be hiring such air-time or 

25 channels from different commercial entities using the relevant hardware. 

. Fig. 1 further shows a service provider 140. In the present exemplary embodiment 
service provider 140 provides a service consisting of arranging a commercially 
competitive overall communications route for the user to make a call to a telephone 

30 number selected by the user. In the present embodiment let us consider that the call is an 
international call. Moreover, the call in the present example requires multi-media 
facilities in the sense of live video communication plus data transfer capability. The 
service provider will set-up the call in the sense of arranging it and hiring as appropriate 
the communication links forming the overall communications route. The overall 

35 communications route for the call of the present example will comprise the selected 
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cellular network plus a further communications element. Fig . 1 shows two such further 
communications elements, namely a first further communications element 150 and a 
second further communications element 160. First network 120 is coupled via a 
communications link 122 to the first further communications element 150 and via 
5 communications link 124 to the second further communications element 160. Second 
network 130 is coupled via a communications link 134 to the first further 
communications element 150 and via communications link 132 to the second further 
communications element 160. In the present embodiment the further communications 
elements 150 and 160 consist of alternative international telecommunications link to the 

10 country the present call is to be made to. In the present embodiment further links may be 
required thereafter depending on the details of the number called, and in the case of the 
first further communications element 150 these would be connected onwards via 
communications link 152, and in the case of further communications element 160 v 
onwards via communications link 162. Thus, if ultimately first network 120 was selected 

1 5 and the further communications element to be employed was the first further 

communications element 150, then the communications route would consist of radio link 
1 12, first network 120, communications link 122, first further communications element 
150, and onwards via communications link 1 52. 

• 20 Service provider 140 is coupled furthermore as follows - to first network 120 by 

communications link 126, to second network 130 by communications link 136, to first 
further communications element 150 communications link 142, and to second further 
communications element 160 by communications link 144. Other possibilities exist, for 
example service provider 140 could be connected to the networks but not to the further 
25 communications elements. 

The method of the present exemplary embodiment includes the step of the user 
transmitting a resource query to the networks, the resource query identifying the service 
and the service provider. In the present embodiment the resource query is sent from user 

30 terminal 1 12 to the two networks 120 and 130 by radio links 1 12 and 1 14 respectively. 
The resource query identifies the service, i.e. an international call to a given number, the 
call requiring multi-media facilities in the sense of live video communication plus data 
transfer capability. Also, the user identifies the service provider, in this case service 
provider 140, who represents a supplier of international calls chosen by the user. The 

35 resource query further specifies the type of resource the user is concerned about. In the 
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present embodiment, the resource the user is concerned about and hence specifies is the 
cost of the call. In the present embodiment the resource query is sent on an uplink access 
control channel of network 120 and similarly on an uplink access control channel of 
network 130. The initial choice of which networks are to be contacted can be 
5 implemented in known fashion either manually controlled by the user or automatically 
controlled by default settings in the mobile telephone or a SIM card thereto coupled, 
further dependent on minimum radio signal levels being received. 

The next step is that of the networks 120 and 130 communicating with service provider 
10 140, via communications links 126 and 136 respectively, to acquire service provider 
resource functions applicable to delivery of said service with respect to the further 
communications elements 150 and 160 which represent the candidate further 
communications elements of the present embodiment, being for example the only two 
international telephone services to the country of the number called. 

15 

The networks in effect each request service provider 140 to inform them of any special 
pricing arrangements, such as discounts, appropriate tariffs, available capacity already 
paid for, and so on, pre that service provider 140 has in place with each of the further ; 
communications elements 150 and 152 respectively. This information, with respect to 

20 service provider 140 and first further communications element 150 constitutes the 

service provider resource function with respect to further communications element 150, 
and similarly this information, with respect to service provider 140 and first further 
communications element 160 constitutes the service provider resource function with 
respect to further communications element 160. The exact content and form of this 

25 information will depend on the particular circumstances, the type of service being 
provided, the resource being considered, the nature of the further communications 
elements, and so on. In the present embodiment, the information is in the form of pricing 
structure data arranged in a database format. The received data for first network 120 is 
collected and held in database 128 of that network, and the received data for second 

30 network 130 is collected and held in database 138 of that network. The databases can be 
implemented in any appropriate form, including in the form of software or by a 
combination of software and hardware. In the present embodiment the databases are 
located in central operation centres of the respective networks, but they can also be 
located at any other appropriate location accessible to a networks, including being 

35 distributed throughout a number of separate locations. 
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A further step is that of the networks 120 and 130 determining a respective network 
resource function applicable to that network for delivery of services generally with 
respect to the further communications elements 150 and 160. It is expected that usually 
5 the pricing structure information necessary for such determination relevant to general 
services transmitted from, for example, first network 120 via first further 
communications element 150 will already be known at first network 120, and this 
information will also be held in database 128. This is because normally cellular networks 
such as 120 and international telephone access such as first further communications 

10 element 150 would be relatively stable and established such that this data was required 
all the time at the network. We shall assume this is the case in the present embodiment. 
However, it is noted that if this information was not held already, it could be gained by 
communication between the network and the further communications element via the 
appropriate communications link. In the present case, the pricing information already 

1 5 held at the database is put in an appropriate form compatible with the form of the 
received service provider resource functions, thereby providing, for each network, a 
network resource function covering each of the candidate further communications 
elements. 

• 20 Thus, in the present embodiment, each network at this stage of the procedure holds in its 
database respective service provider functions and respective network resource 
functions, in compatible formats for cross-referencing and optimising. In other words, 
each network, by using appropriate processing means and algorithms, can now analyse 
the different pricing structures, discounts etc. available, and in doing so include either or 

25 both the benefits available from the network's relationship with the different further 
communications elements and the service provider's relationship with the different 
further communications elements, to arrive at the best overall cost that the network can 
offer the user if the user selects that network. This is implemented by the step of the 
networks calculating a respective overall resource function from the service provider 

30 resource functions and the respective network resource function. In the present example, 
where the resource under consideration is cost, the respective overall resource function is 
simply in the form of the cheapest total cost for the call. However, in other situations, 
the overall resource function could be a more complicate function, involving more than 
one type of resource, or involving, say, costs that would vary at different times of the 

35 day, and so on. 
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The next step is that of the networks transmitting their respective overall resource 
function to the user. In the case of first network 120, this is done via radio link 1 12, and 
in the case of second network 130, via radio link 1 14, on respective downlink control 
5 channels. 

The received overall resource functions are stored at user terminal 1 10. Depending on 
the form of user terminal 110, they can be displayed to the user for consideration by the 
user, or processed automatically by processing means within the user terminal. In either 
10 case, the optimum overall resource function is determined, i.e. in the present example the 
different cost quotations are compared to determine which is the lowest cost. This can be 
determined by the user of the user terminal in the case when the values are displayed. 
Alternatively, the optimum overall resource function can be determined automatically by 
processing means within the user terminal. 

15 

The next step is that of the user selecting whichever network has transmitted the 
optimum overall resource function. This can also be carried out manually by the user, or 
in the case when the optimum overall resource function has been determined 
automatically in the user terminal, can be performed automatically also. 

20 

A second embodiment is implemented in corresponding fashion to the first embodiment 
except that the resource to be considered is power used by the user. Thus, instead of cost, 
the primary concern is power consumption. This situation could arise for example when 
the user terminal is a mobile telephone, for the purpose of minimising consumption of 

25 power from a battery of the mobile. In this case, different amounts of power could be 
used by the user depending on which further communications element was used, in the 
case where the service to be provided was one where different data rates or bandwidth 
could be supplied. Thus, the first further communications element 150 could have 
arrangements with service providers that offered different data rate, and the net effect 

30 would be to require more or less power usage by the user during the provided service. 
The present embodiment would be applicable where these different data rates and 
bandwidths were offered, in the same ways as the above described cost variations of the 
first embodiment, in ways according to respective arrangements between service 
providers and further communications elements and between service providers and 

35 cellular networks. 
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In a third embodiment, implemented in corresponding fashion to the first and second 
embodiments, the user can vary which type of resource is to be considered. In the 
present case, the two resources are cost and power, as individually described above. The 
5 user normally specifies cost as the resource to be considered, but is able to specify power 
instead, when he is concerned about low battery power. This choice could be made 
automatically by the user terminal by means of automatic monitoring of remaining 
battery power, battery power consumption levels and so on. 

10 In the above embodiments, the user terminal 1 10 is a mobile station, in the form of a 
mobile telephone. In one version the mobile telephone can accept one or more smart 
cards such as Subscriber Identity Module (SIM) cards. The processing means, details of 
types of service, service provider details, network details, and resource choices and 
details, such as described above, can be located in the mobile telephone, in one or more 

15 of the SIM cards, or distributed between the mobile telephone and one or more of the 
SIM cards. The user terminal can alternatively comprise a mobile telephone 210 
comprising means for communicating over a communication link 220 with an external 
device 230, as shown in Fig. 2. The external device can in principle be any device not 
an integral part of the mobile station, for example a computer or an electronic organiser. 

20 Alternatively, the external device can be a smart card, such as a SIM card. The 
communication link 320 is preferably a fixed cable connection with appropriate 
interfaces built into the mobile station and the external device, but other communication 
links such as infrared or radio links can be used. Further in the alternative, the user 
terminal can consist of an electronic organiser module/mobile radio telephone 

25 combination unit, including a display and keyboard. Alternatively, the user station can 
be in effective mobile form by being constituted of a pci card plugged into a computer 
and serving as a radio modem. Similarly, a further alternative is a portable computer 
with a radio built in. Yet another alternative is a mobile telephone unit in which the user 
actions corresponding to those described earlier above are carried out by voice activation 

30 and/or key stroke methods. 

The present invention is applicable to numerous types of service provision in addition to 
the multi-media telephone call described above. For example, simple telephone calls, 
and facsimile, and so on, are included. In addition, the present invention also includes 
35 services consisting of provision of information content. Examples of this are news 
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bulletins, travel routes, tourist advice, and so on, that are provided for example via 
communication arrangements known as information highways, such as the internet. In 
the case when the service to be provided is such an information service, then when, say, 
the optimum cost was found to be from a combination of first network 120 and first 
5 further communications element 150, then the information would be provided from 
service provider 140 to user terminal 110 along a communication route made up of 
communications link 142, first further communications element 150, communications 
link 122, first network 120, and radio link 1 12. This could be the case even if a direct 
communication link 126 between service provider 140 and first network 120 exists, on 
10 the basis that link 126 was suitable or cost effective for the transmitting of resource 
functions according to the present invention, but not for the general provision of the 
service thereafter established. 



15 It is to be appreciated that the embodiments above are merely exemplary, and other 

numbers of networks and further communications elements are included. Similarly, it is 
not necessarily the case that all networks involved will have access to all possible 
candidate further communications elements. Also, when only some of the required 
information is available, or when some of the information is incorrect, the resulting 

20 resource functions, whilst imperfect, nevertheless provide a degree of benefit to the user 
such that his choice of network is still advantaged by the present invention. 
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Claims 

1 . A method of selecting a network in a cellular communications system; 
wherein a user selects a network from a plurality of networks in said communications 
5 system for provision of a service from a service provider to be provided to said user over 
a communications route which will comprise the selected network and a further 
communications element; 

the method comprising the steps of: 

10 

said user transmitting a. resource query to said networks, said resource query identifying 
said service and said service provider; 

said networks communicating with said service provider to acquire service provider 
15 resource functions applicable to delivery of said service with respect to one or more 
candidate further communications elements; ; 

each said network determining a respective network resource function applicable to that 
network for delivery of services generally with respect to one or more candidate further 
. 20 communications elements; 

each said network calculating a respective overall resource function from said service 
provider resource functions and said respective network resource function; 

25 said networks transmitting their respective overall resource function to said user; and 

said user selecting whichever network has transmitted the optimum overall resource 
function. 

30 2. A method according to claim 1, wherein the resource to be considered is cost. 

3. A method according to claim 1, wherein the resource to be considered is power 
used by the user. 
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4. A method according to any preceding claim, wherein the user can vary which type 
of resource is to be considered. 

5. An apparatus for selecting a network in a cellular communications system; 

5 wherein a user selects a network from a plurality of networks in said communications 
system for provision of a service from a service provider to be provided to said user over 
a communications route which will comprise the selected network and a further 
communications element; 

10 the apparatus comprising: 

means for said user transmitting a resource query to said networks, said resource query 
identifying said service and said service provider; 

15 means for said networks communicating with said service provider to acquire service 
provider resource functions applicable to delivery of said service with respect to one or 
more candidate further communications elements; 

means for each said network determining a respective network resource function 
20 applicable to that network for delivery of services generally with respect to one or more 
candidate further communications elements; 

means for each said network calculating a respective overall resource function from said 
service provider resource functions and said respective network resource function; 

25 

means for said networks transmitting their respective overall resource function to said 
user; and 

means for said user selecting whichever network has transmitted the optimum overall 
30 resource function. 

6. An apparatus according to claim 5, wherein the resource to be considered is cost. 

7. An apparatus according to claim 5, wherein the resource to be considered is 
3 5 power used by the user. 
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8. An apparatus according to any of claims 5-7, wherein the user can vary which 
type of resource is to be considered. 

5 9. A network in a cellular communications system; 

wherein a user selects a network from a plurality of networks in said communications 
system for provision of a service from a service provider to be provided to said user over 
a communications route which will comprise the selected network and a further 
communications element; 

10 

the network comprising: 

means for receiving a resource query from said user, said resource query identifying said 
service and said service provider; 

15 

means for communicating with said service provider to acquire service provider resource 
functions applicable to delivery of said service with respect to one or more candidate 
further communications elements; 

20 means for determining a respective network resource function applicable to the network 
for delivery of services generally with respect to one or more candidate further 
communications elements; 

means for calculating a respective overall resource function from said service provider 
25 resource functions and said respective network resource function; and 

means for transmitting said respective overall resource function to said user. 

10. A network according to claim 9, wherein the resource to be considered is cost. 

30 

11. A network according to claim 10, wherein the resource to be considered is power 
used by the user. 

12. A network according to any of claims 9-11, wherein the network can respond to 
35 resource queries of different types of resource. 
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13. A user terminal for selecting a network in a cellular communications system; 
wherein a user selects a network from a plurality of networks in said communications 
system for provision of a service from a service provider to be provided to said user over 

5 a communications route which will comprise the selected network and a further 
communications element; 

the user terminal comprising: 

10 means for transmitting a resource query to said networks, said resource query identifying 
said service and said service provider; 

means for receiving respective overall resource functions from said networks; and 

1 5 means for selecting whichever network has transmitted the optimum overall resource 
function. 

14. A user terminal according to claim 13, wherein the resource to be considered is . - 
cost. 

20 

15. A user terminal according to claim 13, wherein the resource to be considered is 
power used by the user. 

16. A user terminal according to any of claims 13-15, wherein the user can vary which 
25 type of resource is to be considered. 
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